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Abstract of the contribution: This paper discusses NR PC5 QoS modelling and operations in EPC.
1. Discussion
RAN2 sent the following LS to SA2 (R2-1908305/S2-1906868).

	1. Overall Description:

In RAN2#105, it was agreed that NR sidelink controlled by EPC is taken into account. To progress on this issue, RAN2 would like to ask SA2 the following question:

Q1: For NR sidelink in case of EPC, including broadcast, group-cast and unicast, what QoS model is to be used, e.g., per-packet model or per-flow model?
2. Actions:

To: SA2
ACTION: 
RAN2 respectfully asks SA2 to take the above information into account in their further work, and provide feedback on the question, or if any concern on the support of NR sidelink in case of EPC.


The scenario described in the LS is one of cross-RAT PC5 control scenarios, i.e. NR PC5 controlled by eNB.
We think it would be appropriate to use "per-flow model" also in this case for consistency. Therefore, it is proposed to use "per-flow QoS model" for NR sidelink in case of EPC, including broadcast, groupcast and unicast.
Proposal 1: It is proposed to use "per-flow QoS model" for NR sidelink in case of EPC, including broadcast, groupcast and unicast.

Anyhow, in this case, we need to think of eNB impacts for NR PC5 control.
It is considered that there are two parts for eNB contolling NR PC5:

1)
SLRB management/operations such as providing UE with SLRB configurations, etc.
2)
PC5 resource allocation such as granting a request for PC5 resource from a UE, etc.
'1)' gives non-trivial impacts to eNB because there is no functionality regarding '1)' for LTE PC5 using per-packet QoS model.
On the other hand, '2)' is considered not new because eNB supports this functionality for LTE PC5, i.e. Mode 3 and Mode 4.
Observation 1: It is considered that there are two parts for eNB contolling NR PC5, 1) SLRB management/operations, and 2) PC5 resource allocation.
Observation 2: '1)' gives non-trivial impacts to eNB because there is no functionality regarding '1)' for LTE PC5 using per-packet QoS model.

[ Details regarding 1) SLRB management/operations ]
Regarding '1)', to minimize impact on eNB, configuration based mechanism (i.e. provisioned based mechanism) can be considered. 
For this, the following agreements regarding NR PC5 QoS and SLRB configurations made in RAN2#106 (May 2019) (excerpted from https://www.3gpp.org/ftp/tsg_ran/WG2_RL2/TSGR2_106/Report/Draft_RAN2_106_Report_v2.zip) can be considered.
Agreements on NR SL QoS and SLRB configurations: 

1: 
Stick to SI phase conclusion that SLRB configurations should be NW-configured and/or pre-configured for NR SL.

2:
For an RRC_CONNECTED UE, for transmission of a new PC5 QoS flow, it may report the QoS information of the PC5 QoS flow via RRC dedicated signalling to the gNB/ng-eNB. FFS on the exact timing about when UE initiates.

3:
For an RRC_CONNECTED UE, the gNB/ng-eNB may provide SLRB configurations and configure the mapping of PC5 QoS flow to SLRB via RRC dedicated signalling, based on the QoS information reported by the UE. The UE can establishes/reconfigures the SLRB only after receiving the SLRB configuration. FFS when the UE establishes/reconfigures the SLRB.

4:
FFS what the reported QoS information is (e.g. PFI, PC5 QoS profile, etc.) and what is used to realize the PC5 QoS flow to SLRB mapping (e.g. PFI to SLRB mapping, QoS profile to SLRB mapping, etc.), depending on SA2 conclusion on how PFI is assigned.
5:
For RRC_IDLE/INACTIVE UEs, the gNB/ng-eNB may provide SLRB configurations and configure the PC5 QoS profile to SLRB mapping via V2X-specific SIB. When an RRC_IDLE/INACTIVE UE initiates the transmission of a new PC5 QoS flow, it establishes the SLRB associated with the PC5 QoS profile of that flow based on SIB configuration.

6:
FFS how to describe each PC5 QoS profile in the SIB, pending SA2’s final conclusion on what PC5 QoS parameters are included in a PC5 QoS profile.
7:
For OoC UEs, SLRB configurations and the mapping of PC5 QoS profile to SLRB are pre-configured. When an OoC UE initiates the transmission of a new PC5 QoS flow, it establishes the SLRB associated with the flow based on pre-configuration.
8:
FFS what is used to realize for PC5 QoS flow to SLRB mapping in pre-configuration (e.g. PFI to SLRB mapping, QoS profile to SLRB mapping, etc.), depending on SA2 conclusion on how PFI is assigned.
9:
For SL unicast of a UE, the NW-configured/pre-configured SLRBs configurations include the SLRB parameters that are only related to TX, as well as the SLRB parameters that are related to both TX and RX and need to be aligned with the peer UEs.

10:
For SL unicast, the initiating UE informs the peer UE of SLRB parameters that are related to both TX and RX and need to be aligned with the peer UEs. FFS on the detailed parameters.

11:
For SL unicast, do not allow a UE to configure “SLRB parameters only related to TX” for the peer UE in SL via PC5 RRC message. FFS how to handle SRLB parameters only related to RX.

12:
For SL groupcast and/or broadcast, the NW-configured/preconfigured SLRBs include the SLRB parameters that are only related to TX.

13:
Those SLRB parameters which are related to both TX and RX and thus need to be aligned between a UE and all its peer UE(s) should be fixed in the Spec for SL groupcast and broadcast.

14:
For SL broadcast, how to set SLRB parameters only related to RX is up to UE implementation. FFS for groupcast case.

15:
SLRB configurations should be (pre-)configured for SL unicast, groupcast/broadcast separately. FFS on the need of separate SLRB configurations between groupcast and broadcast.

According to the agreements above, there are three cases related to 1) SLRB management/operations as below:
A)
For an RRC_CONNECTED UE
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Figure 1: SLRB management/operations for an RRC_CONNECTED UE
B)
For RRC_IDLE/RRC_INACTIVE UEs
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Figure 2: SLRB management/operations for RRC_IDLE/RRC_INACTIVE UEs
C)
For OoC UEs
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Figure 3: SLRB management/operations for OoC UEs
As seen from Figures 1, 2 and 3, case A) and case B) give impacts to NG-RAN regarding SLRB management/operations.
On the other hand, case C) is configuration based mechanism (i.e. provisioned based mechanism) and gives no impact to NG-RAN regarding SLRB management/operations. 
Therefore, taking configuration based mechanism (i.e. provisioned based mechanism) for eNB contolling NR PC5 gives no impact to eNB regarding SLRB management/operations. 
With this, the UE in EPC needs to perform SRLB establishment/re-configuration based on the provisioned (i.e. configured) SLRB configuration for NR PC5 both in RRC_CONNECTED and RRC_IDLE modes.
Observation 3: For NR PC5 controlled by eNB scenario, to make eNB support case A) and case B) gives non-trivial impacts to eNB while case C) has no impact on eNB.
Proposal 2: It is proposed that the UE in EPC performs SRLB establishment/re-configuration based on the provisioned (i.e. configured) SLRB configuration for NR PC5 both in RRC_CONNECTED and RRC_IDLE modes, like OoC UEs' SRLB establishment/re-configuration. However, the final decision will be made by RAN WGs, coordination with RAN WGs is needed.
[ Details regarding 2) PC5 resource allocation ]
Regarding '2)', eNB can be extended to support NR PC5 resource allocation, i.e. Mode 1 and Mode 2 in a similar manner for supporting LTE PC5 resource allocation, i.e. Mode 3 and Mode 4. 

In order to make eNB to support NR PC5 resource allocation, the following enhancements can be considered according to what eNB supports for LTE PC5 resource allocation:

i)
System information to UEs for NR sidelink communication configuration
ii)
Dedicated configuration information to UE for handling NR sidelink BSR (Buffer Status Report)
The followings are related to dedicated configuration information to UE for handling LTE sidelink BSR. Here, priorities and reliabilities are used for eNB to provide LCG related information to the UE. For NR sidelink, priorities and reliabilities can be found in Table 5.4.4-1: Standardized PQI to QoS characteristics mapping of TS 23.287.
	[ TS 36.321 ]

5.14.1.4
Buffer Status Reporting

The sidelink Buffer Status reporting procedure is used to provide the serving eNB with information about the amount of sidelink data available for transmission in the SL buffers associated with the MAC entity. RRC controls BSR reporting for the sidelink by configuring the two timers periodic-BSR-TimerSL and retx-BSR-TimerSL. Each sidelink logical channel belongs to a ProSe Destination. Each sidelink logical channel is allocated to an LCG depending on the priority and optionally the PPPR of the sidelink logical channel, and the mapping between LCG ID and priority and optionally the mapping between LCG ID and PPPR which are provided by upper layers in logicalChGroupInfoList, as specified in TS 36.331 [8]. LCG is defined per ProSe Destination.

…


	[ TS 36.331]

SL-V2X-ConfigDedicated field descriptions
…
logicalChGroupInfoList
Indicates for each logical channel group the list of associated priorities and reliabilities, used as specified in TS 36.321 [6], in order of increasing logical channel group identity. If E-UTRAN includes logicalChGroupInfoList-v1530, it includes the same number of entries, and listed in the same order, as in logicalChGroupInfoList–r14, and a logical channel group identity of the same entry in logicalChGroupInfoList-r14 and in logicalChGroupInfo-v1530 is associated with both the priorties (as in logicalChGroupInfoList-r14) and reliablities (as in logicalChGroupInfoList-v-1520) of that entry. If logicalChGroupInfoList-v1530 is not included, this field indicates for each logical channel group the list of associated priorties.
…



From SA2 perspective, it is proposed that the UE in EPC performs PC5 resource allocation related operations for NR PC5 same as the UE is in 5GC (i.e. operations for UE autonomous resources selection mode and network scheduled operation mode) by assuming that eNB is enhanced to support NR PC5 resource allocation.

However, whether and how for eNB to support NR PC5 resource allocation will be decided by RAN WGs.

Observation 4: Regarding '2)', eNB can be extended to support NR PC5 resource allocation, i.e. Mode 1 and Mode 2 in a similar manner for supporting LTE PC5 resource allocation, i.e. Mode 3 and Mode 4.
Proposal 3: It is proposed that the UE in EPC performs PC5 resource allocation related operations for NR PC5 same as the UE is in 5GC (i.e. operations for UE autonomous resources selection mode and network scheduled operation mode) by assuming that eNB is enhanced to support NR PC5 resource allocation pending RAN WGs' decision.
2. Proposal
Based on the proposals above,

(
CR to TS 23.285 is provided in S2-1907581.

(
Draft reply LS is provided in S2-1907583.

3GPP

SA WG2 TD


